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T4 U LRFIDP L LTAEBERICBWTRIRICHAT 2 Z B3 TE 5,
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o RS TERWAIR., TLREEAEBIGZOT s/ o7 I ) BEiFhbik5
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BIwl8

GAAATTAGTGATCCGTGCETAGTTACACCTACTATCCACGACACTCETCGACGGEC
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AIEEHOCDR [BFIFES15—26] oROLR{Etb—D, FLTHEL
SHETH, HAVFEOBEMNR & LT e 72807 3/ BESI%Z =
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DEMEZFIALC, BICEHLAELSIE, FATHBBL{Eb=z—vF A XF
i, SRBEEBS L UEH, CDR, 2bCREFNLLE a2— MMet 2 EEES %
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Bl 3 R, BECREToE. vUARBENFE S 22 EETLINAATUF
—vEFIRCLY 7 e— L, ZFLTEOEHBICEREDORIEMHEED ¢c DN
A%Sambrook et al. Molecular Cloning (
A Laboratory Manual). 2nd edition. Co
1d SpringHarbor Laboratory (1989) iZk9i
HENoEWEp LT 2HEFEICHONIEIMCLVIET S, ZONFS2D
FEEREPCRY 74/~ — &AL TIEL, £LTCDR%E, fiohifk~0D
Hgico>nwWeo, 3k (Kabat) 20 ET5BMOa Ea—g—F—¥
R=2EHHLTRET %,

b MAESL DEHEAEEROFME T L— AT — 7 ElE s (Kabat
) BRILETAR—Da o —F—F A2 EALTCHEEL, £LTRE
Rk LCTIINF S 2~OMRAMEEZ T T5 b MIREZER L, & hMikoo
L—AU—27HNINF S 20O CDRESLE

FREHTEEEORSNL, HIRTMO7-O0 7 L—AT —7 JERNCRIT AEE
B (optional) X7 VLAF FERERAVCEE Lz, Zo&EHES
A IX I VAF REEHESEAZLIZLEDAERL, RY A7 —BEHRN (
PCR) iZXDHiEL. Z LTHEWVWOITIEEZIT o7,

BE 2R ATE 7 L — LV — 7 S R PR BNVTERE L, FRIC LY N
FS 2O CDR%EELe 2 OOEMBRHAIEEFIN b7 b S, M2 [BIIES
5BIUV6] | LUK 3 [RFIBER7RBLUS] 2B L, SLicig#o X
2. BHEOFIIARER L BRI HER TR,

PUTERTHECLY, ARAOBESEAER L OCLEMAEO K Sk
IELEE 2= A X FHREOERIC BT, Zhb OS8R ERES &
B/ ETEERY. 25U mAb NFS2®OCDR, R5U0RFhbE =
— MEF 5 MES 2R T 5, BEOBMIC LY, HEEREOFEEHL L
VRESHEREY = — MM+ 5 DNAESBE LIS, ZODNAEINZBWTIL
BEARMA D OFSRHEEERRBESE BN THR L L CDRARLUNTERKE
mA b OBERB LV £ IEHFE FAL 7 L— AU — 7 ERNOREE S

_29_



PRLEL S, RFFCHUAEORY) ORZE7/n7 ) CERES R MESr T

U polBT 5,

BEOHBAZ—b LB L 77 2 I FiL, @eRAEE =— FMeT5
b OB %, fE TN TOERE LORRR LN H D WITE DE LM
K& O3 ERE T 5 Z L A RREZRR T ORERIEELS] & BIFNES S® L 2
LIZR VR LT, HEFIIOL D R

EHZRHEIGRINT 5 Z LA TE, F LTZOL 5 fFsidARE ORIk &
LTERENRS LD TRV, BEHRACE. CMVZrE—F—%4lL457
oE—F —EH], BLUOEEZRBTUELLIET S Z L ATE D7 A ESH
Hb,

B—_7 F - IRGFHEEOR Y XTF P a— W T 205 EEL Z A TE
%, MFERAROHE S -iEOR$ s L EHE = — FMET3880oDNA
BFEHT 28 _RER7 ¥ —2RRIIERT S, PR EBAERALDC
DR (bR, #HE5EmA b OREHEELRFESEIEHTULEL ENDZ
AEMAD DBREB LG/ ERITEHMTE AL L7 L— AV — 7 BIBEONDOE
1EER4y) ZEEPENLTEL, ZLTZOWE#EHOEY B sar ) H
RSB ZNEDRY Z— Tl Mgl a7 Y b EbEha Z EAFEL
WV, ZOETRERT F—iL, 2—F 4 AR BTRICERY RTF FEE
BRI RBENTO D Z & ZHERT 5 72D OB ATRIER 2 RO T —RIH A
JE—IHRITHES T EBNFELY,

OBEZB W TIEABHDOE —=7 ¥ —%FHTE LB TEHNR, ZOX
7 F—ICHBEB L OEHBEROR I RTF FOEF 2 a2— M+ 585088 %
nTns, BEBIUCEHIZOWTOa—F 4V 7EFIFODNAK, ¢cDNA
bLLIZF ) LADNA, HDWIEZOMEEEL LN TE B,

BREINEBIHEEE—BIUE 7 ¥—OFF (b LTHE—~_7 & —
) ERAVWTEEOFRFICEI VA NS VAT 7 a vy &8p2bickn, #
Bz b LS EEROBHE IOCEHOMEEELARBRAO N F AT 2 va v
BHETMRE TS, FOBRIDO NV
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ATz a EHNIAE BT OHMIC XV S UCRRBF O TR O M X
N EELASYTS, M BEHBLIC IR OmM OB EME Gl
a—vF A ARFEE, LTRSS ERFINCTHINHIELI SAT viA
BLUOFOBIHES HEAEBAME (the Inhibition of S
porozoite Invasion (ISI)) 7ybeAfDX3RENART
AL VRN LA T Y —= 795, BETBEEOEKERIHALTER
EROMOMEBEEERIERTHZ LB TE D,

P THRREIL, ARFOMESSTFH L I TRANEOHE S hiziifko =—
T4 TERIEESUHBA TSI AI FEE, TOLD RS F—REEOHN
CEVERL, ZLTI0L) 27 4 —3RoD ANEFI, BLULEAL
HoOW S hichifkt b a— M3 720D ANBRIICHRENICEE SN TWHE
g ae— —EsBERIcBNTEly, 20587 ¥ —% BEOH
iz U CILEMIARNC PSR T =7 FEES,

WY, AEHEOMERM OB THA SNy n—= 0 ZB LU
Tra—mr TERBEICET AR A —RBENTA LN TE S, flE, Ao
pUCY I —ADra—= I R_7 2 —5EHTH L3 TES, Anbhd—
DO HZ—=ZpUC19THY, ZhiZAmer shamfk (Bucking
hamshire, E) XU’Pharmaciatht (Uppsala, A
=—=F) DL RERTLALTREE LTAFETS, To L, BHCHEMT S
ZEWNAEET, BEARZ u— o TN BLERERZTEELTEY, ZLT
BERES DT ORIF -2 u—or FODIERT LI LN TES

°

o Tru—= v 7y & —DFIFRL, FEMHEHIET 2 BRI R LR,
R, YT, ABRAICH S TEHLHOE S REORBICHHE Eh
BERZ A —BOTRPOBEDORS F—NHRBRTBZENRTES, ZhboR
I —lRE7u ) VEMRODNA 2 —F 1 7B ERERIOER S TH Y
FLTERREANEBEEMEATOREEDN ARSIOBERB L URB2EST2
T L BHREARBIR AN EEES A b Een, EORESRS L IZICMV FaE—
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=D L HREFITHD, ThHORT ZF =X THRONBOM SR L LL
WEfh oS EREE 2 — FT A RICEEODNAESE &1, BT, <2 %
— B DB RO DI SN D FHIFREM OB AL L D IBEESNLBIREN
et s a7 ) VEFIETL AL Z ERTE S,

EBAR7 =500, WHLEHOYE FuERL £ 7 ¥ —EHEET (DHFR
) b LR A VUTEEEGETF (ne o) ZHETHEBDNARFIOR
REBES Y20 ETHERBET /ML T ENTED, hotiFELn
Ry HF—ERFNCIE, TYOREFRALEY (BGH) X5 b0hbDR) A
THEAEF, BILOR—F—ru7 ) Tue—4—kH (betaglupr
o) 28t , AMEBIRBITIAFAAREY F -3, HEZFZLIFLATN
DEMcLVERTH LR TES,

LAY ar, BREETF. monr— BT ue—F—lE2HLT3
IO XD Ry Z— O, RBROFENOEETAZENTEL ., 5
WHBRESNEBENOBBRZDNAOEREZESTS L0 ABIC OV T D
HOBHBRIZEIVARTAZ RN TED, YK

BIRGBCRB TR TSR, W@, BR, 1 —A b, BIUCEHER
BOEDOERLFICDEAFBEOMOBEE 2 RBBRAY 4 —% ZOBHDHIC
B|RTHZELTE D,

SREHB L ORERFIDORBRO - DI TIORTEmFIC BV TR ER 5
BYAR7 Z—0 22061, MAE~7F¥—TCHDHPfhzhc2—3—Pcd
BEUVPIhz1lcl1—1—-PcnTh?d [H7BLUSEZBHREL) . LML
RNG, AFEIZ, EFAELTETEIRb0pUCT 9 —EMAT7 57— (p
UC19—based vector) OFRAIZBESHAFR TR,

AERIEE, ABFCLVERINDTERMHOEBOE SRS L ik
OMEBEBEDa—F 1 FRFE GBI T IAIFTC I AT oI R E
Mg E L El, ThoDZu—oV PRy Z—Dru—= P L UMo
BECHEALBEMRLPIVEFOLOTHD, L LEBRbXREE (E. ¢

ol i) OfxDEELLOMIAY, Fo—=L 77 ¥ —OEME L UEREFO
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mA b QERICE T A OBEREOT-DIEH TS Z L NRLRFTEE RS,
AFEFOLZ2MAEORE SN ZES L IMLoBEEORBICE T 2184
Mt L MR EEARHRTHD ZEBFELL, CHOMEL LR
BB X 5 I EMETH A Z EBRLEE LW, fMOSREMELE M
BRELTHERATAZENTE, TLTE MIlEZERAT I EBRLHFELL.
IDOZELIZEVEHE.RE VO a0 CIEETDHI LSRR 2D
o BRETIE., thoESEMMEGEERATS Z o3 CE 5, B EE =M
MOBRE, RoNCTEHEER, HE, HiF, X7V —=7 BLUEROE
£, BLU

BROBHIEN HEFEMABFICBNTHALR TS, B, LiZ5IAEhD S
ambrook et al. ., ®#BE¥L

MM AP OMBME mA b ORBUCHET 5FTMRE LTHARATHD &
WAL AREMER S D, LA Lt MM ICRRAShWIERERITY &X
NTORWBES L IIAEEICHIT Y BER L RRBICR D, HDVIRHESY =
AR 2 2R S D72, MEMT TELS DV THOMMBZI mA
b bHEMEREDRFICONVWTRAZ V== I DIURERDHHTHA S, MM
RIZLYVRBASNIBEAEPBEDCH D EEN B TEESNDIESIE, 2
OMEMIIFTEOBEL 2D TH S5, FIAIRIADIOICHV bR DIRA T
HORBEN, EMTZOLSFICBT 2EEMEL LTCL<abhT5, B.
A7FVA (B, subtilis), AFLZFrI®Z (Streptomy
ces) . BEUMOAFARBAER LS ZOFECBOTRHATS 2 LRT
&5,

SN SBERICIINERICHMON DA — X OB EIMEE LTRIMTS
ZERTE, BRMRB LG ANMVERERR L EAKTH D, FIZIEX Mi
ller et al. . Genetic Engineering. 8:27
7—298., Plenum Press (1986) . BEIUEZIZFIAShD
SIRAXEE R &,

BRAO~NY Z— LB 5 Z LN TE MBI TE, ARIOE Mo s
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AERFOMEEEERIUHE L IETHRNLBE O S iAo EAICSE R
RREE, TRGEEOENMTHD, FRRIC, Wolt ABAEIERBICE, A%
Ho@&EEBEE. HF L EIEMN

HoOMIhichils, SEEITSFOBERN R FECiE> CEOMBEEYE R
PhLRRETAZILNTE, ThOoOFRICEMBT 2= v A, Sy
Fh, WZAIuv N TTFT7 44—, BLEOFNVERKERENHD, ZOX57R
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HOTIEARW,

ZOhTYHABOKE I eiiEE, BRENZRFEECET D7 v 21 OF)
A& A FeiEEC OV THRETD, ETOLEZABEOELISAT v
EAZFIALTR32te t 32 b7 [EFIFEE2] ~OLFENAEDOIE
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SI7vEAbFIHTHZLBTED, HHUT DT v ThHIHIFMIBARE
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FUTEREL LSIEERLZZE b—T~OREKETH S,
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b, ZORKEHANTHIC L 0 RETEZEBFE LY,
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. 1 m L OBERELK BIOH50mg b1 0 0mgE TOMOAREN
OLEWMBOB SN EEL L SRR T N TE 5, RS, IR
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ience, 15th ed. . Mack Publishing C
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FHEHEhTWhA,

AR OFRANIL, BHEHRFCTH LB, EHEBERE 2o THET
DT ENMFELY, YERT, BURIBEENEDHELHBEICRET A Z LN
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BOEAMAELZIFEORE, FELEBANES (i. m. ) BLUPBESLL
ERPIRE (i, v. ) X OBETERETHD, 0L RBEELEBEY
I B e 22 MR AT TRV IET Z &8 TR 5,

ARMERICFEHRINATUE, TERABROE INETE., b LIIXFOMA
X, REOEDICHEEERT A 2 LN TE, F LUTHEHAMCEN AR THEIE
REEDZENTED, ZOEMMTEFORE/ 2T VICELTAESTHB Z
ERBRCRENTEY . £ L TR T HIL T\ D B HRS L OE#E
BEMENRAT LB TE 3,

FAIFHMAEHOBE S L < IIEHER S L, BRICHT2EMIC I 0 BRS
NAFABELARBLUOBREFEXEFAVCTERT A LN TES, PO 5k
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RO LEMAIEOE S W RS R T 5137 b 3,

PTG REN 5 EMEFIL, £6E U TR U LEALEORE S -k o/Es
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B, 2RO OEBPIARFEHOBPHOFHIE L L THIRT <X Lo TRy, i
FRBRWIEY . £To7 2/ BiEEoRE

b LBEREHTEH SN TN D, MUTHERBRVWIRY | £ TOHREEE,
FFAIR, RORICMORHER LUWEITROFENOIELE, £ To—i%
W7 a—= 7 ERERE, BLOMMOMEEZ DN AR, BRZSIAEIh T3
Sambrook et al. . b$LJEEOELRIZBWTREEZIDLD
IZEME LT,
EfEf 1 —NF S 2 DEAOER

< 7AD1gG mAb NFS 2 wUAR~NDP. 77 AF L LGHR
ROREEN., BEUGEOHOI o —<fiflafk o BMEMAIC LV ERLE
o ZOFWAmMAD NFS2i3, P. 77 A%, 00A4CSEAEDRMEER~
DOUFESREAM LR L T8, BN, NFS2 mAbETtE 7P
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ZOHEL, FOREERR EOLVRERZE I 7L LFEERY -7
LA TS EBNHERTH D,
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I ~DFEFUEDBEAE T LTz, vV AETMCBTWCIIELECEY <
TV TICHTHZE TR E SR, FLTINGOHEIPRIBHBRENZ
ERBEEINTWS [FE, 3IATHZ LI LV AHEECEYAENAR.
A.Wirtz et al. ,Bull WHO, 65:39—45 (198
7). EZEY L] . ZofEid, RKEEEERINE (the U. S. Na
val Medical Research Institute) »BHAFT
BLEWTED,

Efif 2 —NF S 207 n—=1 78 L CERIIEE
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BIU#27893HindIl I26Xba lETICbEdbDTHY, £LT
IhEVARNADAREFERO DB LT,

HindIIT

£25 1+ 5 'CCAGATGTAAGCTTCAGCTGACCCAGTCTCCA:i '
meoets s el RAES 2 8

¥ba I Nael
#2789

51 CATCTAGATGGCGCCGCCACAGTACGTTTGATCTCCAGCTTIGGETCCCS !

BEFES 29
V75— TChob#2621BL0#28533KpnlInbPstI%T
hbisbDTHY, FLTINET T ARNADOREERO - DIC/ER LT,
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#2621: 5'GGGGTACCAGGTCCA(A/G)CT({G/T)CTCGAGTC(A/T)GG3"'
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PstI
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Nhel
CCCCAG! -
E7NES 3 1
Saiki

et al., Science, 239:481—491 (19
88) KIVREHEINAPCRIZZORNAGA FTEL~,

PCRIZDWTIEAWE T F A2 —%RITR L, Vy®OP CREECDOWNTIX
. DNA/ 79 4~—RB&HiX, 50 1ORNABLINO0. 5 uMDT I A ~—
LW TH o, V. OP CRMIBIZOWTIEHDNA/ 774 v—REWIX
O ulDRNABLUO. 5 uMOTIFGA4<w—LWHIEKRTHTE, THHD
BEWIZ, 250 uMOEJIATP, dCTP., dGTP, BXWITTP, 1
OmM®DFYX—HCI pHS8. 3, 50mM®PKC1l, 1. 5mMDOMgC
lo,o 0. 01% (w/v) O¥FF, 0. 01% (v/v) PTween
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CTRA—BEEZETHEIERT-pUC 1 8RNI/ n— kL, RENAZ 0—1CD
WT, P54 Fk [Sanger etal., Proc. Natl. Aca
d. Sci. USA, 74:54

63—5467 (1977)]11CkY, T7 DNAKXRUVAZ—¥ [US Bi
ologicalst] 2HNTRIREZIT>M. NFS2DOV EBIUVUV,F
A OGNS, MOV BLOV EFITCOa Ly Va—F—BHT 74 A
FEFAHLT, [Sequences ofproteins of Immu
nological Interest (EFMIEELREAEOERS) | .|
US Dept of Health and Human Services
.US Government Printing Office (1987)
iZRBiT5Kobat et al. OFEIME-TCDRESEHE L, NF
S2DEHBIUEHDOCDRIGFIZFIFELTHY, £LTEIIEFESL15—20
BIUr31—-26& LTEIMEPIIRLE,
EHifl 3 — & = —<F A4 X FHE

PTFCaRTEEHIE. £ E L ORLELEHARON S -EofliEns
LT 5, LEMNAEOK SN EHEOBRIC SV COEL L, BBk
R ENBMLDTF AEF 1 U LTSS L IS —mREEILEE H - CGETT
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TARAZENTES,

IO DT PHAROE SN AT 2 DIl SN2 #5446 CDR
DOEIFERDOERF 1 BI R 2IZBNTEHEEENS YT AmADb, NFS2Tho
Tro BRFIEEZEITH/ZNF S 2HEY L—A U —7HEREFA LTHED Ny b
F=ER—2ENTHREEEIT, & MUEAOHR 7 L — AT — 7 EIRERIE L
7o EFSLEBEOB Mg (7Y F—<Hilak18,717 [H. Der s
imonian et al. . J. Immunol. . 139:2496—2
501 (1987) 1 »oWMELEMED 7 L— AT —F74HEIANF S 2 A]5H
EfEHTL—A

U— 7 HERICK 8 ORI THD Z EBRE LK,

< UANFS 20CDR (FEhifl2) BL Ot Mkl 8,71 7 DEHETE
LizZ ik G EHFEEEEZ/ER L, £ LCDNAAKEB L U'D N AKIE
DFHIZPCREZEE L7, NFS2OCDREFBLW®LIE 1 7DVH7 L
—AU—7EEE, LTORTEESV IX I LAF FIcLERL, Fhubit
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BL7ES 4 4 : TAGTCARGAATTCGAGGACGCCAGCAACATCATETTGCACAC

CCAGGTCITCATTTCTCTGTTGCT CTGGATCTCTGETGCCTACGGGCAGGTGCAC
(\H1-97) .

BFES 4D -
GCTAGCGGATTCACCTTTAGCAGCCATGTCGGACCCCCCALG

GACT CIGAGAGGACACCTCGATCECCTAACTGCARRTE CTATGCCATGAGCTGGE
TCCGCCAGGCTCCAGGGAAAGGT CTACACTGGGTCTCAGAAATCTTTATAGTGAT

CGTGGTAGTTAC
G8X158-259) .

EMES46 :

GAACACGCTGTATCTGCAAATCAACAGCCTEAGAGCCGAG
GACACGTICTCTGTTAAGCTTCT TG TG CGACATAGACG T T TACTGCAGTATATTAC
TCTGCGARACTCATCTACTATGGTTACCACGGGTATGCTATGGACTAGCTGCCCR

TACGATACCTIGATC
(BE316-421) .

HES4T TTCTTGAAAGCTTGGGCCCTTGGTACTAGCTGAGCTCACGG

TGACCAGGGTACCCTGGCCCCAGTAGTCCATAGCATACCCGTCG

(HEEA484-400) .

1 = :
&S 48 CATTTGCAGATACAGCCTCTTCTTGGAATTGTCTCTGGATA
TCCTGARA CGGCCCGTCACAGTGTCTGGATAGTAGGTGTAACTACCACCATCACT

AATTTC
(EHZ337-236) .

= -
EYIES49 : CTAAAGGTGAATCCGCTAGCTGCACAGGAGACTCTCAGECR
ccc CCCAGGUTGTACCAAGCCTCCCCCAGACTCCACCAGCTGCACCTOCCCGTAG
GCACC

HEE177—-77) . ThHol,
IO T A —ERFCT ==L, FLTTaqhRYV AT7—EEHFEHL
TDNAGRKREITV, RIZIEP CREIEEIT S5 A, ZOBEUTIATS 754

%l

BFHES 5 () : CCGCGAATTCGAGGACGCCAGCAAC N
BLU3 FFA+—  EIEZFS 1 :
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CCGCAAGCTTGGGCCCTTGETACTAGET.

ZEH L7,

PCRICEVFHAZIN vy VRSO T —%FTIELE, 2Ok, RFHX
I LAF RBRE 7 L— LU — 7 EENICAND Z & CRERRRICET 2RI S
RIS 2EA Lz, 7 —AT—Z7EBRNTOIRLOHEEX, M2 [f
FIFEESRLIV6] , M3 [BFBFES7BLU8] , M5 [BFIES1 1BLT
12], BLUOK6 [FFIFES13BLCL 4] ORFICBWTHATHS Z &
LW RLE, Z0OL, BLAEO=AB LU MIKIXCDR 3 ORNICHEE
HERETALTWVWD, NFS 20REREHIIFEENRREDSe r #CDR®3
BCET 5720 [BFIES19—-20, BLW25, BXr26] . E/EDC
DR 3FTOHEEMRE (Lys) #HIBRL, #LTSe r CANBEZTEHP {
hzhec2—3%ERLZ,

2ODAMEHEEE, T4PbPfhzhce2—3 [BFESL3BIC
14] %#bicPfhzhe2—4 [EBEFESL 1BLOL 2] #BELE, Z
nooRFOEMER 5B L6 IZHET B, Zhb0

EREHAEEROE 21X, —2b L EZ 20X 7 LA F RHHWIET I
DBNEHERETA, flE, Pfhzhce2—3 [BFESL13BLIL 4]
B O 8iIcSer& AL, TLTPfhzhc2—4 [BFBERLLBLIVIL
2] B9 8Ly s 2 HT 5, £ 5 CRIFIEZN & OESw ZHEE MR
Th D,

B RBREAIE Y L— AT =BT, H. G. Klobeck e
t al. .  Nucl. Acads Res. ., 13:6b515—-6529 (1
985) KBWITRESNTWAE MIADONF S 2B CDRB LI UVEREATE
T L—AU—ZEFIREH LT, R—FEC L B2 REEEy 2 EN L
. FHRLAEAY X2 AT FEUTILRT,

FNHI,
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i = :
RHMESS 2 - TAAGCCGRATTCGTACTCEGATATCGTCATCACCCAGTC
TCCAGACTCGCTAGCTGTCTCTCTGGGCGAGAGEGC (ERE1~75)

1= :
EHHFS O 3 10acTTeGCOTCETATCAGCAGAAACCCEEECAGTETAC
TAAGTTGCTCATAGTTTTCTTAATCGAACCGCACTTACTGEECGTCAACTAG

(EE130-198) .,

BCFIES S 4 - GACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTGAR
GATCTGGECAGTATACTACTGCTETCTAAACTGTCACCARTATTATAGCTATCC

EHE£241-321) .

L .
BHESS S CAGTTGGAAAGCTTIGGECGCCGCCACAGTACCGTTTGATCTCCA
CCTTGETCCCTCCCCCEAACGTCCGLGGATAGCTATAATATTGC

(EE389-304) .

BHEBES56 :  crcARATCTGTCCCAGACCCGCTGCCACTGAATCGE

pe CCAGATTCCCTAGTTGACGCC
TCAGETACC (EE252-187) .
EREEST

CAGGCCAAGTAATTCTTTTGATTGCTCCACGTATAAR
AGGCTCTGAGAGCTCTTGCAGTTGATGGTGGCCCTéTCGCCC

(EE141-64) .

Th 5,

FICREBOL ST FA—%RRFCT=— V&%, #LTTaqR) A7F—
PEEALTDNAGREEZITW., KIZP CRIEETTH 5, ZOUTITRT S
P I w— ESIES58 . GCGGAATTCGTAGTCGGATATC
GTGATGAC, BLU3 FIA4<w— EHEES5 9:TGGAAAGC
TTGGCGCCGCCACAGTACGTTTGATCE:AW:,

NF S 20 CDR%EED 2OOERBHAERFIZRE L. £ L TEREHIC
DNWTHRIZEFH LELIICARL, FLTZhBEPfhzlcl—1 [BFFE
B5BLU6] BXUPfhzlcl—2 [BFBES7TRLIVS] Lévk LT,
Ihb 2 o0EFNE, M—DT7 I /BME4 9DOT I BEFINRERDICEE
W, Pfhzlcl—1 [FFIBELSRLUE] FfE49ICSer&HL, —
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HFTPfhzlcl—2 [BFEST7TBEIVU8] BEAUMEIZPr o 2F T 5,
IO DR AERHL LU £ EHESN R, EFL LTORTE 2a—< T

A X FHEDOFERIZRIAT 2, WThORKREH BV TIOAREHL 5 £<E

BELTERARE 2= T A AR EEETZTHAS Z R WREIN D,
ta—vFA A FBEEET S0, BEHTEESIPfhzhc

2—3 [BFIERFL13BLUL4] (®6) 2o\ THL, EFIEF6 1 : Me t
ValLeuGlnThrGlnValPhelleSerLeuLeuLeu

LITFicms s 7 F MBS : RAIBS6 0 : ATGCTCTIGCAS

ACCCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTAL,
2 OWEHER FicGR L, SRS EESIP{hz 1 cl1—1 [EFES
5BX06] (®2) oW Tik, EcoRIBIVPEc oRVTCZIDOEEE
WL, TLTR—0OY 7B E Z O ERIIER ¥, thos 7L
EANINERICI<HLNTEY., FLTIhEERA L UTRLULE ZOEFIO
DORCEEMIAZ LNTED,

BEHB L UOBRFICHOWTERR SN M g G EOBRR S AREERE
B L. TLTPCRICEVKRIE L, Z0#H, ZHhbDOAREEEESZpUC
1 9EMARBAY ¥ —FIZBA LR, 20%IZ, 7 FARLUNCERHEB LT
EHOTEERESLEICEHOGHRERESN L CMV 2t —F —BLUE
OFREERAEAELZNODOpUC 1 9 BBRIRHLT #F—NIZHAL, £FLTH
LEMUOHALTH-7 b FOEEB LUREANEERICERIZEY [Man i
atis etal. . FBZBIHERTWE] AR EZELETRE I
o WEo THRAIEERE Z O ORBNT F—N~FA LRI, M7RBLU8
WRENAETTAI FRBIG SN, TOBINLDT IR FEBIRENRE
FHIEPRIZERFC P S oA 7= FER, RIZA VFa— gL, EORM
ZUTOEMEH 4ICEEENSZEL I SAZN L THREFERIC>WTT v L
7o

EROEMEER L TEMAE LORTMO & o —v 74 X FHE%E,
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ERREHESIP f hzhe 2—3 [EEHEE13BLU14] (K6) W
CARBRERSMNPfhzl c1—2 [BAZEST7TRBLIUS] 24 LTHERT S

EHF 4 B 2 —<F A X FHE

EHEF 1 BLR2CTEROL L L DT AFUENS F 2 O EEER D 7 L—
LU—Z7¢ Pfhzhc2. 3L D7I/BOEREZREL., ZLTEOYHD
EEEHL T, &b EOFURDOIERREDMREL NI LRSS T,

TIEBIEAICBENTIE, ba—vF A X FEHPfhzhc?2. 3DS
e T ERARDVUANF S 2D ZDOMBIZRWEIENETI VBETHHAL ail
EELE, Zo@E#I2x, Az, 7I/BEEIE300@t kX s vE
F FELEELERDNAM A BT 22 LICL D L) RERORE T LEN
HifieflH L%z, Pfhzhc2. 30OBH%EXba IBLVE c o RVTHEIL
Sg, FLTSeraFroffbhicAl aza—RMEtTaxX7 LIS FELE:
ELTWAZOARBF2EALTT I /BEBREELSES, BONHEHE
Pfhzhc?2. 6 &% L7,

OEREHY, Pfhzhce2., 3FREHICOWTEBRCREH LA LSITH
BE¥Ez, 2Ok a—vF 4 X FEHFHEFNZ OV TOHEET T X 2 FiX, BRCE
HLUEH—D7 I JBOBENERVWTHRAENZR 7 CRENIBE ST AR
LHRTH D,

FE#EIZ, Pfhzhce2., 6E$HLPfhzlcl. 1BHBIUGPfhzh
c2. 6EH#HLPfhzlcl. 2BEFNHRIEa—~vI A A FHifkE, W
EHRORBEN I VAT 27 g a0 L THBIET,

FLTUTOREH 5ICRBENSEL I SARL VAR VWTOT vk
A &{To7,

P. 77 AF RV LCRRR MO SERFMERE L, RERO T EER T L—
AT —Z EIEEERT A DI ENZENOFEEHEA LU CHBT A Z L8
TED, ZOFECR, UTRTRENDIHOUER L UBREEENSLETHY
ik,
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(1) TI/E{IEA4A 9OWEML., CDREOHEERIZE S TEETH

AZEBHLNAMOEL DT L—L U= T I ) BRELIRTGB LTI
RMEORH N CDR—-BRIEO LD L BT S,
FlziE, BHET I/ BEE Oy 0oFEERM (Kabat numberin
g) . EitBIAHENAKabat et al. #BREL) 2. 9RHE (f
Bi&) BIUTLEMLEDOE SN HEOS D LT 5, ZOMBOREIL.
BiEEMLUTMNE 41 EAFHCDRERE (Ly s —HEEM) LHEEME
AEITo BN,

HBT I VBPEZEERFULD 7 L— 5T — 7 WIZIEET 5 5 TEAMER O M &
NETEO 7 L— AT —7 RIZIAFE LR WSS, LRAME O St
HEEtfE (alternative) BEHEECTVIEAIND, LEAMMNE
DHEENTHED 7 L—L T —7 b DNEILH DEEE SO GEERTFITE
NEEERVEVITORTITENWTIE, ZOMBEOLELEOT I BEED
REEFEEGTFIFESND, BIZELOWTRLOSHEITHRNC. Z0ER
Do o TEEASKARET T A FE, BEAMETAHAEOME S iz il
DELZONTHRET S,

(2) 2y b (BZIA&ENBKabat et al. #2B¥

L) K- THEENACDROADOBEEND T L—LT—0 T I %, 1)
RAEB IV LENCDR —BRAKOLO & ikt 5, ZRBGFET HHAC
i3, BHERICOWTEOEROKE R T 2/ iE LENAE O S iz Fiik ok
ST AEBEAD LD LER LT, DEROTFHAEOK S L BEFERET 2
o TORIDERIZOE TEESKANE T T A M, BEAEREOES
ZOWVWTHRET 2,

(3) Y ERB L UILENCDR —BEBMENO Y L— AT — 7 L LB
L. #LTERM., 1 X, b LITHAMCRBT DEEREANE LTV IHIER
ENATAMCHAIED, N T NCHERSIEEELOT I BBIRTE
OXET BT I /BIZLVBRINIRETTRAI FEIOERIZD- Lo THE
L, ZLTCZOLIRRES T2 FEEHMEREKOEAIZ OV TRETS
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)

EHEHS5 cELISAT7 vEA

HREHB L URHEF OHEBRIL, 77 AI FDNA% YL CO SHlaRic—
BRI R T A7 o7 FERAZEZEVMELE, UTIRARINLBRS, P
fhzhcec2—-38LUPfhzlcl—1ZonTHESHTWS, 101
IulSADETTRAI FE—RIUREEYEDE, FLTx# / —AERET- 7
. DNA% M) AEELAEK (TBS) RIZE»L, TLTDEAE—T&2A
o (BR¥IREA00k g, /ml) /7reX (0. 1mm) LBEEIE.
T2575RaNTHESERL3I—4X10°OCOSHEIZEML, 37CT
4B rFa— LT, U EEEELAEAK (PBS) P01 0%DMSO
THIRC 1 — 2552w 7% 5%, ZLTPBS ComS#IcMis: hiEEs
BT MOFEET T v Fai— b L, BHE 7%

T arg 7 2REEICERL (3 BEORE) . F L THBAEE TN
L, Zh&ErFo27x2d a1l 20MBREIIRLE (6 HERBELT
518

iz OFE, TRbbLX A FHEBIOE 2—<F 1 X FHEOCKE SRS
BT 27200, REEDCOS M VAT o vaviEicidilol 5 cE
Lz, FHFICDONT 200 gPEHEHTZAI FPRBLU200u gORETS T
ZI RDNAZFEHLT, £32. 5X10"@COSHBEE T A7 22 |
Uiz, BN L7sEH (SEERLUEAE) 288, FHEELIS AR
ALTHRAERBBICOWTOT vEA &1Fo>72, 7123y (Amicon) 2#H
LTZOFME 6m 1 [TBFE L, &bt Pk, 9mg, m 15
H25mg,/mlEFTEMLE, ZNOOBERBEFERALT. 1S IHBLVI
LSDA7T v¥&A &5 2B HAMERE 1T 5 72,

FoFv A7l FLEZe—0EERE v ADEBMT O 2 —<F A4 X i
ROGEEE, BEOEL I SAENICLVAIET S, v /ey L X —FL—F
. ACTEBWT—8, "ZAYZY0., 1lugd¥FH—tirI1gG (F,
BEA) bifk [Sigmatt, St. Louis, MO] Ta—F 4715,
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PBS (pH7. 5) TOWEHE, NS A7/ MEREDETZANLDS
0p 1| OEEEBEME, [RICBWT2RE, <A 70 FAF— 73 ZiiiT
B, TOHEVTZAUEREIL, PBSTHERFL, FLTNA—FXF—E-FE
XM —e bl gGHE [BioRad#, Richmond, CA] %, ¥
TAYEEYS0OuLD1L 100 0FPFKE LTHENT S, F0O®TL— MEE
BIZBWT1REA v Fa— 5, FOBREVZAEEC

L. #2LTCPBSTHEETS, 100102, 2 -7V /)—Y [3—x=F0
—ANK VR AFTS Y (6) ] BETZARCEMT S, ERECBVTI
BRI TR, £D%4 05 nmiCBITAWEESERADLC LI v AlEL
Foo WNFUVATZ I PERE I u—0EEDREY o VOBERBPOE 2 —<F A X
FoED, P. 77 A%V AORRSGBEEREE~OFBSEELEL I SAILX
DEELR, vf 7 ¥ ¥ —Fb— 24 CIERBNT—H, T=LY%E0D, K
BEICLVELEENRD0., 1ugPR32tet32Ta—F s/ L%, PB
STOWEHE., FF AT 27 MERFLETTANDLO5 0 u 1 OEFEREHE
V BRIZBWT2RE, A 70— ARKENTS, E0HINLD
VEAERECEE, PBSTHIEL, FLTA—FF X —BILHEEEEYE
Mi—eEhrlgGHMAE [BioRad#, Richmond, CA] #, v/
ZOV5u0L®D1,/1000FREE LTHEINT D, Z20H%7TL— FEHRBRICE
WT LIRS v FaX— T3, ZOBREVTLEECSE, ZLTPBSTH
#T5, 100plm2, 270 =79 )= [3—FNV—RANVK RV AF
TV (8) ] BYZASEDCHENT S, |RCBOLTIRRRE2Th®
Too 2040 5 nmiZHBITHEAEEESIBEICL D AIE LI,
FHEMFEICLEY, Pfhzhc2— 3EGES YL LEE, SO
iiPfhzhc2— 6 EHEEVEILERAI4 Db o —<F A X FHEIZON
TEE I,

EHifl 6 —F X T HiikD/ER

AEFOF A FHMEE., TokicEBHo L 3l LE, 2 FHEkE, B8

[H Dersimonian et al. ., J. Immu
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nol. . 139:2496—2501 (1987) ] BIUVEH [Kolbe
ck et al. Nucl. Acids. Res. ., 13:6515—65
29 (1985) ] oWTERENEE FAEER EICRADYTIANSFE 2
HEZL—LU— BIUCDRERESS, FlFAMNI, WIEHEEANF S 21
7Y P BB &N AFEORNAOP CRIZEVERE SN, #LT
b+ gG HEOEARFEEE LY IX7 VAT FOERICLVEGHKL, £L
TPCRIZLVEEERAEEATHD, PCRIZEVEBAEN A= —EIVFRY
FIEEL7, B3 ATEHABIUVFATRHY, b a—vTF A X FHMECD
WTRICRHTA L OISR S/,

ZDF A ZHMHIIRBZO~ T AFUEDO L O L EERICHRE R IGHEEZ R L T 5
EVHFENRH A, B MARCBWTHEATHA Z BSNS54 7%E b
EZ & & e,

FEEHT7T—I1S 17 vkds

EEP. 7y NEANLAGRECRIT S PR EFIET S0V bh
HuyIABAMETT w4 (Inhibition of Sporozoit
e Invasion assay) # M. R. Hollingdale e
t al..J. Immunol. ., 132:909-913 (1984) B
WTREHENS L HCER L, ZOISITyvEAIZBNTiE, & MNFED Y
o—AbMlaEHe pG2 — Al 6,ZITEHREREETT. MEMBXU1 0%
DU VIBRMERD 1% COH I AHN—F LSS, HilEd L< i
FHRELOEL EEEHR CHRL UToRESRE L) | £ L CHllasEEy
IR UT, GIBR L2 OEERE» HEHELZ30, 000DP. 77/

FAOVABEEREHEL, FRL, 2 UTSHRERDICIRM UL, Z0EEY
F3T7CIEHBNT2., 5HRAVFa—FL, PESTTTE, FLTAL/
—ATEELL, BALLZSEEEZGEILIEREDICP. 774XV ACS
EREZFEBT A7 NMEmA Db ERHWT, ZOBEEEEYERE —F %
F—PHERCRIGESE D, 0%, BAL TN H5REOE S HZEEMEEC
LV A400MFTCHATS, 1S, MR (FThbb, FEED) ML LK
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L7z, REFEK, T2bbea—<F 4 X FRAOHEET BT BBADA
—Ey M NEVETHE, TOT ALY . Filkd 2 oMt oNECE-
TERAT 2,
UTIERTRICEY, B S 3% 2 SHER LA RAKIC >V TERE
LEERMTRENS, 520N E N MAEETHY, TLTINRHIX
2—3ESOMWMIELT v A OFEHETH D,

R _ IS]@ﬁﬁﬁﬁﬁtbL
(g ml), 20 10 5.0 2.0 1.0 D.1
F A Sk a9 98.5% 098 88 33 50
PfHzhc2-3/1cl-1 g2 75.5 60
PfHzhec2~3/1lcl-2 85 BO.O 0
PfHzhc2-6/1cl-1 80.0 75 ) 53 0
PfHzhc2~6/1cl-2 87.0 65 30 C

BRERHADERZBIZOIEAEENE LUCEERBL R ENIEREDICS
FNTEY, ZLTIZNLIRYEFICHARTCHA Z LBFHShD, FlxiE.,
P. 77 AF VDL LAUAORKEREEEZRIT2 Z LN REARB LKL, fhot
MEBICZEREL 5T Z EXTRERT

Al ORI O W T ORBHOERZHE - TREET A Z LB TRETH S, o~
F U 7R EOREERZRT 5 2 & AR TR O S ik,
HOAVEWTNADEERBEMRO 7 F RET 4 7 ABORE LOWTIADOHEE
W2 LRNABOBENZRE, HANVEIOFEROEFROVTINAOD
BypE % i A 2 & ASETRE/: TR OM S h - Fiif iR, AW 5 280
EH AR T O ORMESNIHBEHE TH D, KEAOMMEY S L CHIE
KDDL S REEYE LTURESIL, SRR SNIFHROBERNICEEN
D0 ERRLIND,

Eopl) 3
(1) —ffiEk
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(i) B : SmithKline Beechan, Corporat.i
on
U. S. Government, Secretary of
the Navy
u. S. Government, Secretary of
the Army
(i1) BADEF: & MBI MBI T 2 XERB LT ET 57200
FHOHE
(iii) B 61
(i v) SRR
(A) 8 CH:Howson and Howson
(B) #5884 : Box 457, 321 Norristown Road
(C) Wi:Spring House
(D) /H: PA
(E) H: USA
(F) %5 :19477
(v) mr¥a—F%—fESRFIRRIEEE
(A) AF 4 UL JuyE—F 4 A7
(B) avt=2—#%—:1BM PC compatible
(C) Bffv 274 : PC—DOS/MS—DOS

(D) Y7 o7 —:Patenln Release #1. 0, Ve
rsion #1. 25
(v i) BAToHET—% .
(A) HEES
(B) #HHA :
(C) 48
(vii) aloHET—# .
(A) HE&ES :US 07941, 654
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(B) #HH : 199 24£9H 9 H
(viii) FELAREAER:
(A) K% :Bak,. Mary E.
(B) B&&BF:31, 215
(C) B /#&BEZSE . SEC P50107
(xi) Fvaryia=br—IiaiEH:
(A) BFES: (215) 540—9200
(B) #vZ7wyZ7A: (215) 540—5818
(2) BHIBES LT oW TOfFEHR .
(i) BEFIOFY :
(A) BFInES: 164
(B) AR . 73 /8
(D) FFRuI—: KAE
(i) EFIOHELE . EQE
(x i) EH: ERFIEHE 1
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s
[I}]
[ S e ]

2la Asn Pro 2Asn 2Ala 2sn Pro Asn Ala 2sn Pro Asn Ala Asn
5
©ro Asn Ala Asn Pro 2sn.Ala Asn Pro Asn Ala Asn DPro Asn 2la

Asn Pro Asnt Ala Asn Pro Asn Ala Asn Pro Asn Ala 2sn Pro Asn

35 40 45
21z Asn Pro Aasn Ala Asn Pro Asn Ala Asn Pro Asn 2la Asp Pro
50 335 €0
Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 2sn Pro Asn 2la Asn
65 70 75

Trog aAsn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro asn Alz

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn

95 100 105
Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Rhsn Pro
110 ) 115 120
Asn Ala Asn Pro Asn Ala &sn Pro Asn Ala Asn Pro Asn Ala Asn
N 125 139 133
Pro Asn 2Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn val
140 145 150
Asp Pro Asn Val Asp Pro Asn Val Asp Pro Asn Val Asp Pro
185 160

(2) BFIBE 21 >NT O -
(i) EFIORH :
(A) BFIOEE: 163
(B) EFIO® . 73 /8
(D) FRvP—: KAE
(ii) BIoEE: BRE
(x 1) W3 : BFES2
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Zra Asn Ala

Asn Pro aAsn

2la Asn Pro

2sn ala 2sn

Pro Asn Ala

AST Pro Asn

2la Asn Pro

Hig arg Gly

Lau TYr Arg

AsSn

AsSn

Ala

Asn

Asn

aAla

ASN

Ll
Asn
20
Pro
Asn
50

Val
&5

As=n
80

Pro
95

Asn
110

Ala
125
His
140
His
153

(2) BFIRE 3IcONTOFE

(i) EFIDOKH -

(A) BFloEX:339
(B) EF| DI . Bk
(C) $Ho¥k : —AH

(D) FFaY—: RE

Asn

Pro

Asp

Ala

Asn

Pro

Asn

His

His

(11) ESlofE¥E : 7/ ADNA
(A) £%/F885:CDS

(B) fFFEALIE

1. .

339

(x i) EA: BFIERS .

i)
M
@]

Asn

el
n
3
e
H
9]

Ala Aszn

Asn Ala

Pro Asn

aAsn Pro

Ala Asn

Asn 2la

Pro Asn

Arg Arg

Ary Trp

(i x) BEFIOF :

_55_

Esn

Dro

Asn

Ala

Asn

Asn

Val

His

150

ASn

)
H
o]

Cys

Ser

Asn

Ala

Asn

Leu

Gly

Gly

Ala

ASh

Pro

Asn

Ala

AsSn

Proc

ATy

Cys

Ser

Asn

Ala

Asn

Pro

Asn

Ala

Asn

Pro

Trp

Pro
Asn
30

Ala
45

Asn
60

Pro
75

Asn
90

Ala
105

Asn
120

Thr
135

Arg
130



GAT
Asp

[l

< Q)
=
SIS

Leu

CAG

GCln

GCA
Ala

AGA
Arg

ARG
Lys
85

AGC
Ser

AXA
Lys

ATT
Ile

GCA
Gly

TTA
Len
30

CRG
Gln

TCC
Ser

GGA
Gly

GCT
Ala

TAT
Tyr
100

CAG
Gln

GAG
Glu

TAT
TYT

Lys
45

ACT
Thr

TCC
Ser

GAA

Glu

CCcT
Pro

AGT
Ser

CcCcha
Pro

AGG
Arg
60

GGG
Gly

GAC
Asp

CGG
Aryg

ACC
Thr

GTT
Val

AGC
ser

GGG
Gly

GAR
Glu

ACA
Thr
75

CTG
Len

ACGE
Thr

Asn

CAC
Gln

TCT
Ser

GAT
ASD

GCA
Ala
S0

TTC
Fhe

(2) BFIBEF 4OV TORER
(1) ERFIOHH
(A) BFIDREE: 113
(B) EFIDE : 73 /B
(D) FRoP— . EHIR
(i1) EFloHLE . ELE
(x 1) BE%: BRBI&E S 4 .

TCcT
Ser

elete
Cly

GGT
Gly
105

CCa
Pro

AGC
Sar

AAG
Lys

cCcT
Pro
50

GTC
Val

ACT
Thr

TAT
Tyr

GGA
Gly

_56_

TCC
Ser

TGC
cys

AAT
Asn

AAR
Lys

cCcT
Pro

65
CTC

Leu

TAC
TYZ

GGG
Gly

TCC
Ser
10

AAC
Lys

CTG
Leu

GAT
Asp

ACC
Thr
80

TGT
cys

ACC
Thr

CTA
Leu

TCC
Ser
25

TTG

Leu

CTG
Leu

cGC
Arg

ATC
Ile

CAG
Gln
95

AAG

GCT
Ala

AGT
sar

GCC.
Ala
20

ATT
Ile

TTC
Phe

2GC
Sexr

Caa
Gln

CTG
Leu
110

GTG
Val

CAG
Gln

Ser
TAT

TyT

GAG
Glu

TCA
Ser

AGC
Ser

TAC
Tyr

TGG
Trp

GGC
Gly
70

GTG
val

TAT
TYT

ATC
Ile

42

168

21G

284

336

339



Asp Ile Gln Leu Thr Gla

1 5
Gly Glu Lys Val Thr Me

- 20

Tyr Ser Ser Aasn Gln Lys
35

Zro Gly Gln Sar Pro Lys
50C

Glu Ser Gly vzl Pro Asp
65

Asn Phe Thr
80

Val Tyr Tyr Cvs Gln Gln

95

Gly Gly Thr Lvs Leu Glu I

110

(2) BFIHES 5OV TORER :
(i) ERFIOSM
(A) BFIoEX-339
(B) MF(oRY : fxig
(C) $HDE : —AH
(D) FRaY—FRE
(i1) RINOEE: V7 ADNA
(ix) BdHTOR
(A) &%/ 3E:CDS
(B) #fEE : 1. . 339
(x i) ESI . B¥IEE 5 .

eu Thr Ile

Ser

Ser

Asn

Leu

Arg

ser

Tyr

Dro

Cys

Leu

Phe

Ser

_57_

Ser

Ser

Tyr
100

Val

Ser

Cln

Ser

S5er

Asp

Thr

Ser

Leu I

Gln

Phe

(SIS



GAT ATC
Asp Ile

CTG GGC
Leu Gly

cTT TTA
Leu Leu
30

CAG CAG
Gln Gln

CCGC TCA
Ala Ser

Nefolliclete

CAG GCT

Gln Ala
85

AGC TAT

Sar Tyr
igo

GTG
val

GAG
Glu

TAC
Tyr

Lys
45

ACT
Thr

GAA
=1lu

CCz
2ro

ATG ACC
Met Thr

AGG GCC
Arg Ala

TCG AGC
Ser Ser

CCC GGG
Pro Gly

ACGGE GAaA
g Glu
0

GGG ACA
Gly Thr
75

GAT GTG
Asp Val

CGE ACC
Arg Thr

CAG
Gln

ACC
Thr
20

AAT
AsSn

CAG
Gln

TCT
Ser

CGaAT
Asp

GCa
Als
S0

TTC
Phe

(2) BHIEE 6 2OV TOFH !
(i) EFTORH
(A) BFIDRES: 113
(B) BFF . 73 /B
(D) FRvP— EHR
(i1) MFIOHEE: BLE
(x 1) BF : BR5I&E= 6 .

CAA
Gln
35

TCT
Ser

TTC

The

GTA
Val

GGC
Cly
105

CCA GAC
Pro Asp

AAC TGC 2

Asn Cys

AAG AAT
Lys Asn Tyr

cQT
Pro

50
GTA
val

ACT

TAC
Tyr

GGA
Gly

_58_

AAG
Lys

CCT
Pro
65

GAC
Asp

ACC
Thr
80

TCT
Cvs

G ACC

Thx

CTA
Leu

CGA
Arg

ATC
Ile

CAG
Cln
95

AAG
Lys

GCT GTG
Ala Val

TCT CAG
Ser Gln

GCC T
Ala Trp
40

ATT TAC
Ile Tvr
55

TTC AGT
Phe Ser

AGC AGC
Ser Ser

CAA TAT
Gln Tyr

GTG GAC
Val Glu
110

TCT
Ser

AGC
Ser

TAT
Tyr

TCG
Tro

GGC
Gly
70

42

[¥%)
Ll
)}

(W]

(8]

0



Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leun Ala Val Ser Leu
1 5 10 - 13

Gly Glu Arg Ala Thr Ile asn Cys Lys Ser Ser Gln Ser Leu Leu
20 25 30

Tvr Ser Ser Asn Gln Lys Asn Tvr Leu Ala Trp Tyr CGln Gln Ly
4

wn

®ro Gly Gln Ser Pro Lys Leu Leun Ile Tyr Trp 3Ala Ser Thr 2arg
5

60
Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Cly Thr
65 70 73

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln 2la Glu Asp Val Ala
80 83 20

Val Tyr Tyr Cys Gln Gln Tvr Tyr Ser Tyvr Pro Arg Thr Phe Gly
95 100 105

Gly Gly Thr Lvs Val Glu Tie Lvs
110

(2) BFIHS 71OV TORER :

(i) ERFIOSM

(A) BFIoEX:339

(B) MF(oRY : fxig

(C) $HDE : —AH

(D) FRuY—:FRE
(i1) RINOEE: V7 ADNA
(ix) BdHTOR

(A) &%/ 3E:CDS

(B) #fEE : 1. . 339
(x i) ESI . BFIBE 7 .

_59_



GCG
Ala

AGC
Ser

CAG
Gin
85

AGC

Ser

ARARA
Lys

ATC
Tle

GGC
Gly

"TT2

Leu
30

CAG
Gln

TCG
Ser

GGG
Gly

GCT
2la

TAT
Tyr
100

GTG
Vel

GAG
Glu

TAC
Tyr

Lys
45

ACT
Thxr

TCT
Ser

GAA
Glu

[olale
Pro

AT
£

Met

AGG
Arg

TCG
Ser

CCce
Pro

CGG

Arg

ACC
Thr
5

GCC
Ala

AGC
Ser

GGG
Gly

GAA
Glu

ACA
Thr
75

CAG
Gln

ACC
Thr
20

AAT

Asn

CAG
Gln

TCT
Ser

GAT
Asp

GTG GCA
Val ala

g0

ACG TTC

Thr Phe

(2) BFIBESITONT DIFHE :
(i) EFIDIEK
(A) BFlDES: 113

(B) BF|OR 7 /8

(D) bFRvI— . EHERK

(ii) F¥oEE: B0
(x 1) M2l : @HIES S .

CcCT
Pro

GEC
Gly
105

CCca
Prao

T AAC

Asn

AAG
Lys

CCT
Pro
50

GTA
Val

GAC
AsSp

TGC
Cys

BAT
Asn

AAG
Lys

CCT
Pro
65

CTC
Leu

_60_

TCG
Ser
10

AAG
Lys

TAC
Tyr

TTG
Leu

GAC
ASD

ACC
Thr
ac

TGT
Cys

CTA
Leu

AGC
Ser
25

TG

Leu

CTC
Leu

CCa
Arg

GCT
Ala

TCT
Ser

GCC
Ala
20

ATT
Tle

TTC
Phe

Can
Gln

GTG
Val
110

CTG
Val

CAG
Gln

TGG
Trp

TAC
YT
55

AGT
Ser

C AGC
Ser 1

CAC

Giu

TCT
Sexr

AGC
Ser

TAT
Tyr

TGG

126

29¢

32¢%



]
-
©

Val Met Th

Gly Glu Arg Ala Thr Ile

Tyr Ser Ser Asn Gln Lys

Pro Gly Gin Pro Pro L

50

Glu Ser Gly Val Pro Asp !

65

Asp Phe Thr Leu Thry I

BO

Val Tyr Tyr Cys Gln Gln

95

Cly Gly Thr Lvs Val Glu

110

(2) BFIBES QI DWNTORER :
(i) ERFIOSM
(A) BFInEX:354
(B) MF(oRY : fxig
(C) $HDE : —AH
(D) FRuY—:FRE
(i1) RINOEE: V7 ADNA
(ix) BdHTOR
(A) &%/ 3E:CDS
(B) #fEE : 1. . 354
(x i) ESU . EB23IEE 9 .

e
[

1]

Tyr

Leu

Phe

Ser

_61_

ASD

Leu

Ser

Ala

Gln

YT

Ala

Arg

Val

Saxr

Gln

Ser

Ser

Ser

Len

Gly

val

Lau

15

Leuw

Thr



cTcC
Leu

AAD
Lys

—

15

Gce
Ala

TGS
Trp

CCa
Pro

GCC
Ala

GAG
Glu
85

TCA GTC ACC GTC TCC TCa
Ser Val Thr
115

GAG
Glu

ATC
Tle

ATE
Met
30

GTC
val

GAC
Asp

AAG
Lys

GAC
ASD

TAC
Tvr
100

TCT
Ser

TCC
Ser

TCT

GCA
Ala
45

ACT
Thr

AAC
Asn

ACG
Thr

GAC
Asp

GAA
Glu

GTG
Val
60

ACC
Thr

GCC
Ala

G
=0
6

Val Ser Ser

GGA
Gly

GCA
Ala

CTT
vVal

ATT
Ile

ACG
Thxr

CTA
Leu
75

ATG
Met

TAT
Tyr

GGC
Gly

GCC
Ala
20

CGC
Arg

AGT
Ser

GGC
Gly

TAC
Tyr

TAT
Tyr
90

GCT
Alg

(2) BHIBE 1 Oz OV THIFR !
(1) BEFIDIGK .

(A) BFlDES: 118
(B) BFoF . 73 /8

(D) bFRvI— . EHERK

(ii) F¥oEE: B0

(x i) B3 : BFIES 10 .

TTA
Leu

TCY
Ser

—~

enls
Gln
35

GAT
AsSD

CGA
Arg

CTG
Leu

TAC

v
W
i

o
Qm
u

GTG
Val

GCGA
Gly

TCT
Ser

GGT
Gly
50

TTC

Dhe

GAA
Glu

TGT
Cys

GAC
Asp

[AN)]

Thr
65

ATC
Met

GCA
Alz

TAC

Tyr

_62_

TCC
Ser

AGT
Ser

GGG
Gly

ACGE
Arg
%0

ACC
Thr

AGA
Arg

CTG
Leu

CA:
Gln
110

TCC

Ser I

TAT
YT

AAT
Asn
70

TCT

Ser

TAT
TyT

ACC
Thr

42

(]
[#]}
da



Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu
i 5 10

Ile Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Rla
20 23

Ser Trp Val Arg Gln Ser Pro &lu Lys Arg Leu Glu Trp val
35 40

Glu Ile Ser asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr
50 33

Thr Gly Arg Phe Thr Iles Ser Arg Asp 2sn Ala Lys Asn Thr
63 70

Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met
80 85

Tyr Cys Ala Ser Leu Ile Tyr Tyr Gly Ty
1

Asp CGly Tyr RAla
g5 .

o
QM

Asp Tyr Trp Gly Gln Gly Thr Ser val Val Ser Ser

110

b
-

iy

(2) BFIES 1 LIZOWTORER :

(i) ERFIOSM

(A) BFIoEX: 389

(B) MF(oRY : fxig

(C) $HDE : —AH

(D) FRuY—:FRE
(i1) RINOEE: V7 ADNA
(ix) BdHTOR

(A) &%/ 3E:CDS

(B) ZfE(B : 1. . 366
(x i) B2%: BdFIBS 11 .

_63_

(G INV)]



CAG
Glu

GGG
Gly
15

T™TT
Phe

ARAA
Lys

TAC

Tyr

TCC
Ser

AGC
Ser
85

CTC

Leu

GGC
Gly

ATC
Ile
100

CAG
Gln

CAG
Gln

0
L )
MO0

AGC
Ser

CTA

-1 H

NN

[0
i
g0

TAC

CTGC
Leu

CTG

Lau

TAT

GCC
A2la

TAT
Tyr

ACC
Thr

AGGGCCCAAG CTT

cTC
Leu

AGA
Arg

GCC
Ala

TGG
Trp

CCAa
Pro

TCC
Ser
75

GAG
Glu

GGT
Cly

CTG
Leu

GAG
Glu

CTC
Leu
20

ATG
Met

GTC
val

GAC
AsD

222G
Lys

GAC
Asp
80

TAC
Tyr

GTC
Val

(2) BFIES 1 22OV TOFHE
(i) EFIDOIKH -

(A) BFloEX: 122
(B) BeFIDR . 73 g
(D) FRuY—: EEHEK

(11) ESIoEE: ERE
(x 1) Bd%l: EDFIBER1 2 .

TCT
Ser

TCC
Ser

AGC
Ser
35

TCA
Ser

ACT
Thr

AAC
ASTi

ACT
Thr

GAC
AsD
i05

ACC
Thr

GGG
Gly

TGT
cys

TGG
Trp

GAA
Giu
50

CTG
Val

ACG
Thr

GCA
Ala

GGG
Gly

GTG
val
120

GGA
Cly

GCa
Ala

GTC
Val

ATT
Tle

ACGE
Thr
65

CTG T

Leu

GTA
Val

TAT
Tyr

AGC
Ser

_64_

GGC
Gly
10

GCT
Ala

TTre GTA CAG
Leu Val Gin

AGC CG&a TI7T
Sar Gly Th
25

CAG GTT- CCA
Gln 2la Pro

CTCG Caa ATG
Leu Gln Me

TAC TGT GCG
Tyr Cys ila
95

ATG GAC TacC
Met Asp Tyr
110

CCT
Pro

TGG
TP

124

[

O
[sB]

to
(=
L)

326

389



Glu Val GIn Leu Leu CGlu Ser Gly Gly CGly Leu Val Giln Proc Gly

1 s 190 15

Gly Ser Leu Arg Leu Ser Cys &la Ala Ser Cly Phe Thr The 5Sar
20 25 3

Ser Tyr 2lz Mel Ser Trp Val Arg Gln 2la Pro Cly Lys CGly La2u

35 40 Z5

Glu Trp Val Ser Glu Ile Ser Asp Gly Gly Ser Tyr Thr Tvr Tyr
55 s}

Pro Asp Thr Val Thr Gly Arg Phe Thr Ile Ser Arg Asp Asn Sar

65 70 75
Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg aila Glu Asp
80 85 =30
Thr Ala Val Tyr Tyr Cys 2la Lys Leu Ile Tyr Tyr Cly Tyr AsD
93 100 105
Cly Tyr Ala Met Asp Tyr Trp Gly Gln CGly Thr Leu Vel Thr Val
110 113 120

Ser Ser

(2) EFIER1 31T OVWTDRESR :
(i) BRSO

(A) BSI0REX:389

(B) EFIDF - 2l

(C) #o% « ZH

(D) FRuY—: RE

(ii) RIIOEE: ¥/ ADNA
(i x) BiFIDOFH

(A) &#%/5%5 : CDS

(B) Z7E(uB: 1. . 366
(x i) B : E2%1ES 13

_65_



CAG
Glu

GGG GGG
Gly Gly
13

AGC
Ser
30

TTT
Phe

GGT
Gly

ACC
Thr

TAC
Tyr

GAC
AsD

TCC
sSer

AGA
Arg

CTG
Leu

AGA
Arg

AGC
Ser
85

ATC
Ile
100

CTC
Leu

e |
I g
0

3]

whg

CaAA
Gln

GGC
Gly

= Gy
Bl

CTG CTC
Leu Leun

2

CTG AGA
Leu AYrg

Ala

. GAE TGG
G1

Trp

cCca
Pro

TCC
Ser
75

CAG
Glu

cT
[ENY

r Gly

CTG
Leu

ACC
Thr

AGEGCCCAAG CTT

GTC
Val

GAC
Asp

AAG
Lys

GAC
Asp
50

TAC

(2) BEFIFES 1 4OV TR -
(i) ERFIOSM
(A) BFloRx:122
(B) BHIDAE . 73 /1
(D) rARmY—: EHEHRK
(ii) RFOEE: BRE
(x 1) BeFl: BRFIEEL 4

AGC
Ser
35

TCA
Ser

ACT
Thr

AAC
Lsn

ACT
Thr

GaC
Asp
i0s

ACC
Thr

TGG
Trp

GAA
Glu
50

GTC
Val

ACG
Thr

GCA
ala

GGG
Cly

GTG
Val
120

GTC
Val

ATT
Ile

ACC
Thr
65

CTG

Let

GTG
Val

TAT
Tyr

ACC
Ser

_66_

TCE
Ser

AGC
Ser
25

CAG
Gin

GAT
Asp

CGG
Aryg

CTG
Leu

TAC

GGT
Gly

TTC
Fhe

CAA
Gin

TGT
Cys

Gac
AsD
110

CCA
¥ro

ACC
Thr

ATG
Met

GCA
Ala

TAC
Tvr

2
g

GCTAGTACCA

CcCcT
cro

ACC
Thr

GGG
Gly

ACT
Ser

ATA
Ile
70

AAC

Asn

TCcT
Ser

126

168

210

294

(]
(]
o

L)
~I
o]

jgs



Giu Val Gln Leu Leu &Glu Ser Gly
Gly Ser Leu Arg Leu Ser Cys Ala

Ser Tyr ala Met Ser Trp Val Arg

Glu Trp Val Ser Glu Ile Ser Asp
Pro Asp Thr Val Thr CGly Arg Phe
Lys Asn Thr Leu Tyr Leu Gln Met
Thr Ala Val Tyr Tyr Cys Ala Ser
Gly Tyr Ala Met Asp Tyr Trp Giy

Ser Ser

(2) BFIZEE 1 5ITOWTOIER :

(i) BRSO

(A) BFIORES: 15

(B) EFIDF - 2l

(C) $in%k : —&8

(D) FRuY—: RE
(i 1) RAoEE: 77 ADNA
(x i) %l BHES15

AGCTATGCCA TGAGC
(2) EHIB'E 1 62OV TOER :
(i) EFIOFY :
(A) EFIOREES: 5
(B) BHIDAE . 73 /1
(D) FREY— RE
(i1i) E¥oEE: 588
(x 1) Bd#: EFIBE16

_67_

Gly

Thr

Asn

Leu T

Gln

0}
-4 =
o

(5]

o
[STRN R

Ser

Ser

Leu

Tyr

Thr

Tyr

Arg

Leu

Thr

Asp

Ala

Gly

Val

Gly

Tvyr

Asn

Glu &

TyT

Thr

g

L
O M

ILeu

&5

i'se
60

Ser
73

val
120

-t
9]



Ser Tyr Ala Met 5er
1 5

(2) BFIES 1 TICOVTORER :
(i) EFIORH :
(A) BFlORX: 51
(B) B30 . 15ER
(C) $HDE : —AH
(D) FREY—: RE

(i1) EFPIOFEE: ¥/ LDNA
(x 1) ERF: BFIZE1 7 :

GAAATTAGTG ATGGTGCTAG TTACACCTAC TATCCAGACA CTIGTGACGGG C 51
(2) BFIES 1 SIZOWVTOIRER :
(i) ERFIOSM
(A) BFlORX: 17
(B) Bz . 73 /B
(D) FREP—RE
(ii) RFOEE: BRE
(x 1) K%l : BCHIBE1 8 :

Clu Ile Ser Asp Gly Gly Ser Tyr Thr Tyr Tvr Prc Asp Thr
1 5 10

Val Thr Gly
135

(2) BFIES 1 9OV TOIER :
(i) EFIORH :

(A) BFlOREX: 39

(B) EFIOE . R

(C) $HDE : —AH

(D) FEuY—: RE

_68_



(11) ESIofEEE . ¥/ ADNA
(x i) E2% : BdFIZE1 9 .

CTCATCTACT ATGGTTACGRE CGGETATGCT ATCCACTAC ]
(2) BEHIBE 2 02DV T DIFR !
(1) BEFIDIGK .

(A) BFIDES: 13

(B) BFIDR . 73 /B

(D) FRBYO— . FE
(i1) MFOHEE: ELE
(x 1) B%0: BCFIER 20 :

Leu Ile Tyr Tyr Gly Tyr Asp Gly Tyr Als Met Asp Tvr
1 3 10

(2) BFIEE2 1ITOWTOIER :

(i) BRSO

(A) BFIDEEX: 51

(B) EFIDF - 2l

(C) $in%k : —&8

(D) FRuY—: RE
(i 1) RAoEE: 77 ADNA
(x i) B3 EBAIES21

AAGAGCTCTC ACAGCOTTTT ATACTCGAGC 2ATCRAAAGA ATTACTTGGC C 51
(2) E2FIB’RE 2 2122V T OIER :
(1) ERFIOFH
(A) BFIDES 17
(B) BHIDAE . 73 /1
(D) FREY— RE
(i1) EFlofELE : ELE
(x 1) Bd#: EFIBE22 .

_69_



Lys Ser Ser Gln Ser Leu Leu Tyr Ser Ser Asn Gln Lys Asn
1 5 i

Tvr Leu Ala
15

(2) E2HIB’RE 2 IOV TOER :

(i) EFIOFY :

(A) BFIDES: 21

(B) EHIDRY . g

(C) o &M

(D) PREY— RE
(ii) BRFIOFEE: 7/ ADNA
(x 1) BFI: BOFIES 2 3 .

TGGGCGTCAA CTAGGGAATC T 21
(2) EFIER 2 42>V TORER :
(i) EFIORH :
(A) BFlOEE . 7
(B) BFIOR . 73 /8
(D) FRBYO— . FE
(ii) BIoEE: BRE
(x 1) K%l : BoFlEE 24 .

Trp Ala Ser Thr Arg Glu Ser
1 5

(2) E2FIB’RE 2 52OV TOER :
(1) ERFIOFH
(A) B¥DEX: 27
(B) BHIDAY .t
(C) oo ZAH

(D) FFRaY— RE

_70_



(11) ESIofEEE . ¥/ ADNA
(x i) E2% : BdFIZE 25 .

CAGCAATATT ATAGCTATCC GCGGACG 27
(2) BFIEE 2 61250 TOEH :
(1) ERSIDEH
(A) BFIDES 9
(B) BFFE . 73 (D) FREEP—: RE
(i i) EFofEE: E8Y
(x i) B3 . EBFIES26

Gln Gln Tyvry Tyr Ss Pro Arg Thr

1

w K
=
2
H

(2) BHIB’RE 2 7TIZOWTOER :
(1) ERFIOHH
(A) BFIDES : 6
(B) EFI0E . 73 /B
(D) FPRaP— RE
(i1) EFlofEE EQE
(x 1) BFl: BOFIES 2 7 .

Pro Asn 2la Asn Pro Asn
1 5

(2) BAER2 8IZOWVWTOFR .
(1) EFIDOIKGMH -

(A) BFIOES: 32

(B) EFIDA . ke

(C) #Ho¥ : —4¢H

(D) FRaY— KE
(i i) RFIofEE: 77 ADNA
(x i) EH: ERFIBEE 2 8 ¢

_71_



CCAGATGTAA GCTTCAGCTG ACCCAGTCTC CA
(2) BHIB’BE 2 IOV TDOER :
(1) ERFIOFH
(A) BHIDEX: 47
(B) BHIDAY .t
(C) ok —&H
(D) FREY— RE
(i1) RINOEE: 77 ADNA
(x 1) FeFl: BRFIEE29 !

CATCTAGATG GCGCCGCCAC AGTACETTTG ATCTCCAGCT TCGTCCC
(2) BFIEE 3 0T OWTOEH :
(i) BRSO
(A) BFIDES: 30
(B) EFIOR : Bl
(C) ok —FH
(D) FREYO— . RE
(ii) BRFIOMEE: 7/ ADNA
(x i) EHl: BRAIEE30 .

GGGGTACCAG CGTCCARCTKC TCGAGICWGS
(2) EFIER3 LIZOoWTORER :
(i) BRSO
(A) BFIORES : 47
(B) EFIDF - 2l
(C) $Ho% : —&H
(D) FRuY—: RE
(i 1) RAoEE: 77 ADNA
(x i) % BHES31

CCOTGCAGCT AGCTGAGGEAG ACGGTGACCG TGGTCCCTTG GCCUCAG
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(2) E2HIB’RE 3 22OV TOIER :

(i) BRSO

(A) BFIDES: 15

(B) EHIDAY . g

(C) #Ho%: &M

(D) FRBYO— . FRE
(ii) BRFIOMEE: 7/ ADNA
(x 1) BFl: BOFIES 3 2 .

ACCTRTGCCA TGTCT
(2) EFIES 3 3ICOVTORER :
(i) ERFIOSEM
(A) BFIDES 5
(B) FF|of . 73 /B
(D) FRuY—: RE

(ii) BFoEE: E0E
(x i) E2# : BoFIES3 3 -

Ser Tyr 2Ala Met Ser
1 5

(2) BFIES 3 41DV TOIER :
(i) EFIORH :

(A) BFIDES: 51

(B) BHIDAY .t

(C) $HDOE : ZAH

(D) FPRaY—: RE

(i1) RINOEE: 77 ADNA
(x i) K%l BCHIBRE3 4 .

AAGTCCAGTC AGAGCCTTTT ATATAGTAGC RATCAAAAGA ATTACTTGGC C
(2) BRFIEE 3 522V TOFER
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(i) EFIOFY :
(A) BFIDES 17
(B) EFIDE : 73 /B
(D) PREY— RE
(i1) EFloHLE . ELE
(x i) B%0: BCFIES 3 5 .

Lys Ser Ser Gln Ser Leu Leu Tyr Ser Ser Asn Gln Lys 2Asnh

1 > 10

Tyr Leu 2Ala
15

(2) BHBEF 3 62OV TOFR :

(i) BRSO

(A) BFIDRES: 21

(B) EFIOR : Bl

(C) #Ho% . — &8

(D) FRBYO— . FKE
(ii) BRFIOMEE: 7/ ADNA
(x i) F¥l: MRyIEE36 .

TCGGECATCCA CTAGGGAATC T
(2) BEFIFES 3 TICONTORER -
(i) ERFIOSM
(A) BFIORE: 7
(B) EFI0B : 73 JE
(D) FEuY—  RKE
(i1) B §A8
(x 1) B3 : BRFIBE3 7 ¢

Trp Ala Ser Thr Arg Glu Ser
1 5

(2) BRFIEE 3 82 oW TOFEH
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(i) EFIOFY :
(A) BFIDES: 27
(B) EHIDAY . g
(C) #Ho%k : &M
(D) FPRaP— RE

(11) ESIDOfEE : 7/ LADNA
(x i) EFl . BFIER38.

CAGCAATATT ATAGCTATCC TCGGACG
(2) EFIES 3 QI OVT DR :
(i) ERFIOSEM
(A) BFIOES : 9
(B) FF|of . 73 /B
(D) FRuY—: RE
(i i) RIOBE: BEOE
(x i) K%l : BoFIBEE 39 .

Gln Gln Tyr Tyr Se
3

(2) E2HIB’R 4 02OV TDER :

(i) EFIOFY :

(A) BFIDES: 21

(B) EHIDAY . g

(C) #Ho%: &M

(D) FPRaP— RE
(ii) BRFIOMEE: 7/ ADNA
(x 1) BFl: BCFIES 40 :

TEEGCGTCGA CTAGGGAATC T
(2) BFIEE4 1ITOWTOER :
(i) EEFIO4HM -
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(A) BFIORSE 7

(B) B¥oR : 73 /B
(D) FPREY— RE
(i1) EFlofEE: BOE
(x 1) Me%l: WFIES41 -

Tro Ala Ser Thr Arg Glu Ser

1

(2) BRFIBE4 21220 TOFER
(i) ERFIOHH
(A) BFDEX: 366

(B) FEFIDR : R
(C) o ZAH
(D) FREY—
(i1) EFOMEH

(1 x) BFIDFE

(A) &%/ FL5
(B) ##Efr@E: 1. .

TAC
Ty

CTG
val

GGG
Gly

AGC
Ser
30

GGT
Gly

ACC
Thr

CaG
Gln

CTA
Leu
45

TAC
Tyr

CTG
Leu

CTG
Leu

T TAT

Tyr

GAG
Glu

TAT
Tvr
60

P ARE
cFJADNA

:CDS

366
(x i) % : BFIES4 2 .

CcTC
Leu

AGA
Arg

[etelel
Ala

TCG
Trp

CCA
Pro

GAG
Glu

CTC
Leu
20

ATG
Met

GTC
Val

GACT
Asp

TCT
Ser

TCce
Ser

ACGC
Ser
15

GCA
Ala

GEG CCGA
Gly Gly

TGT GCA

Cys Ala A

TGG CGTC
Trp Val

o

GAG ATC
Glu Tle
50

GTG RCG
Val Thr
65

_76_

3

TTG

Leu

GAT
Asp

CGGE
Arg

GTA
Val

1

9]

3
)

m
=0

GCT
Ala
40

GGT
Gly

TTC
Phe

CAG
Gln

IS

tg o
=i}

KE

O
N
o)

GGT
Gly
55

ACG
Thr

cCcr
Pro

ACC
Thr

GGG
Gly

AGT
Ser

ATA
Tle
70

[a}]
i

126

210



TCC AGA GAC AAT TCC AAG AZC ACC CTG TAT CTG CRA ATG AAC 252
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn

75 20
AGC CTG AGA GCC GAG GAC ARCT GCa GTG TAT TAC TGT GCa TCT 294
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Ser
85 50 S5
CTC ATC TAC TAT CGGT TAC GAC GGG TAT GCT ATC GAC TAC TGG 336
Leu Ile Tyr Tyr Gly Tyr Asp CGly Tyr Ala MeiL Asp Tvr Trp
100 i0s3 11
GGC CAA GGT ACC CTG GTC ACC GTG AGC TCx 365
Gly Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

(2) EFIB’BE 4 31OV TORER :
(1) ERFIOFH
(A) EFIDES122
(B) BHIDAE . 73 /1
(D) FRoP— . B
(i1) EFlofELE : ELE
(x 1) Bd#: EFIBE4 3

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Alz Ser Cly Phe Thr Phe Ser
20 25 30

Ser Tyr Ala Met Ser Trp Val Arg Gln Al
35 4

Glu Trp Val ala Glu Ile Ser Asp Gly Gly Sar Tyr Thr Tvr Tvr
50 =

Pro Asp Thr Val Thr Gly Arg Phe Thr Ile Ser Arg Asp Asn Se
7

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg 2la Glu Asp
80 85 g0

Thr Ala Val Tyr Tyr Cys Ala Ser Leu Ile Tyr Tyr Giy Tyr Asp

Gly Tyr Ala Met Asp Tyr Trp Gly Gln Thr Leu Val Thr Val

110

=

(]
=
tn ke

Ser Ser

(2) BRFIBE4 41250 TOFER
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(i) EFIOFY :

(A) BFIDES: 97

(B) EHIDAY . g

(C) #Ho% : —FH

(D) FPRaP— RE
(ii) BRFIOMEE: 7/ ADNA
(x 1) BF0: BOFIER 4 4 .

TAGTGAACGAA TTCGAGGACC CCAGCAACAT GGTGTTGECAG ACCCAGCETCT

TCATTTCTCT CGITGCTCTGG ATCTCTGGTG CCTACGEEGA GETGECAC

(2) BFIES 4 51OV TORER :

(i) ERFIOSEM

(A) BFIDES164

(B) BFIDAY .

(C) $Hoo¥: —F§

(D) FRuY—: RE
(i 1) RAoEE: 77 ADNA
(x i) B4 : E221ES45

CCTAGCGCAT TCACCTTTAG CAGCCATGTC GGACCCCCCA GGCACTCTGA
GAGGACACGT CGATCGCCTA ACGTGCGAAATC CTATCGCCATG AGCTGEGEETCC
CCCAGGCTCC ACGGGAAAGGT CTAGAGTGGE TCTCACAAAT CTTTATAGTC

ATGGTGCETAG TTAC

(2) EHIB’RE 4 6 12OV TDIFR :

(i) BRSO

(A) BFIDEX164

(B) EHIDAY . g

(C) #Ho% : —FH

(D) FRBYO— . FKE
(ii) BRFIOMEE: 7/ ADNA
(x 1) BFl: BCFIER 46 :

_78_
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CAACACGCTCE TATCTGCAAA

TCTTAAGGTT CTTGTGCGAC

GAAACTCATC TACTATGETT

TACGATACCT GATC

(2) EHIB’R 4 72OV TOER :

(i) EFIOFY :

(A) BFIDES85

(B) EHIDRY . g

(C) ok —&H

(D) FREY— RE
(ii) BRFIOFEE: 7/ ADNA
(x 1) BFl: BOFIES 4 7 :

TTCTTGAAAG CTTGGGCCCT TCECTACTACGC TGAGCTCACG CGTGACCAGGG

TACCCTGGECC CCAGTAGTCC ATAGCATACC CCTICC

(2) BRFIBE 4 812 OoWTOFER

(i) ERFIOSEM

(A) BFIOES102

(B) EFIDA - i

(C) #Hoo¥: —&8

(D) FRuY—: RE
(i 1) RAoEE: 77 ADNA
(x i) BFl: BHES48 .

CATTTGCAGA TACAGCGTGT TCTTGGAATT GTCTCTGGAT ATCGTGAACC

GGCCCCGTCAC AGTGTCIGGA TAGTAGGTGT AACTACCACC ATCACTAATT TC

(2) E2HIB’RE 4 92OV TDIER :
(1) ERFIDOHH
(A) BFIDEX101
(B) EHIDAY . g

TCAACAGCCT

ATACGACGTTT

ACGACGEGTA

_79_

GACAGLCCCEAG GACACGTCTC
ACTGCACGTAT ATTACTGETGC 1

TGCTATGCGAC TAGCTGCCCA 130

50

50

102



(C) Ho%k : —ARH

(D) PREY— RE
(11) ESIDFEE : 7/ ADNA
(x i) EF: BLFIBR4 9

CTAAAGGETGA ATCCGCOTAGC TGTLACAGGACG AGTCTCAGGLE ACCCCCCAGG 50

CTGETACCAAG CCTCCCCCAG ACTCGAGCAG CTCGCACCTCC CCCGTAGGCAC C 101

(2) BFIEES5 0Ol oWT DS :
(1) EFIDOIKGMH -
(A) B¥oEE25

(B) EHIDAY . kg

(C) #Ho% : —FH

(D) +RoP— RE
(ii) RFIOMEE: 7/ ADNA
(x i) E%l: BECFIES 50 :

CCGCGAATTC GAGGACGCCA GCAAC 23
(2) BFIFES 5 LIZOWTORER :
(i) ERFIOSEM
(A) BEFIoREX238
(B) EFIDE . Bl
(C) #Hoo¥: —F§
(D) FErY— . £E
(i 1) RAoEE: 77 ADNA
(x i) B4 : E22IESS51

CCGCAAGCTT GGGCCCTTGG TACTAGCT 28
(2) EEHIBE5 22OV TOER :
(i) ERFIOHS
(A) BFIDEXTS
(B) EFIDE : e
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(C) Ho%k : —ARH

(D) PREY— RE
(11) ESIDFEE : 7/ ADNA
(x i) EF : BLFIBES 2 .

TAAGCGGAAT TCGTAGTCGG ATATCGTGAT GACCCAGTCT CCACACTCGC

TAGCTGTGTC TCTGGGCGAG AGGGT
(2) E2HIB’RE 5 3IZONTOER :
(i) BRSO
(A) BFIDEX90
(B) EHIDAY . g
(C) #Ho% : —FH
(D) FRBYO— . FKE
(ii) BRFIOMEE: 7/ ADNA
(x i) B%l: BCFIES 5 3 .

TTACTTGGCC TGCTATCAGC AGAARCCCGG CGCAGTCTCCT AAGTTGCTCA

TAGTTTTCTT AATGAACCGE ACTTACTGGGE CGTCRACTACG
(2) BFIEE 5 412OWTDIEFR :
(i) EFTORH
(A) BFIDREX93
(B) EFIOR : Bl
(C) ok —FH
(D) FRBYO— . KE
(ii) BRFIOMEE: 7/ ADNA
(x i) EHl: MyIEE54 .

GACAGATTTC ACTCTCACCA TCAGCAGCCT GCAGGCTGAA GATGTGGCAG

TATACTACTG CTGTCTAAAG TGTCAGCAAT ATTATAGCTA TCC

(2) BHESS5 5IZONWTOFR:
(1) EEFIDOIKH -
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(A) BFIDREX86

(B) EHIDAY . g

(C) #Ho% : —FH

(D) FPRoP— RE
(i1) EFIOMEE: ¥/ LADNA
(x 1) E%l: BECFIES 55 :

AGTTGGRAXA CUCTTGECECC CCCACAGTAC GTTTGATCTC CACCTTGCTC

CCTCCGCCGA ACGTCCGECGE ATAGCTATAA TATTGC
(2) EHIB’BE 5 61OV T DR :
(1) ERFIOFH
(A) BFIDEX66
(B) EFIDE : g
(C) o —&H
(D) FREY— RE
(i1) RINOFEE: 7 ADNA
(x 1) E% EHIEFS56 :

GTGAAATCTG TCCCACACCC GCTGCCACTG AATCGETCAG GTACCCCAGA

TTCCCTACTT GACGCC
(2) BHIB’R 5 TIZOVTOER :
(1) ERFIOHH
(A) BFIDESTS
(B) EHIDAY . g
(C) #Ho% : —&H
(D) FPRaP— RE

(11) ESIofEEE . ¥/ ADNA
(x i) EF: ER%IESS7 .

CAGGCCARAGT AATTCTTTTC ATTCGCTCGAG TATAABRAGGC TCTCAGAGCT

CTTGCAGTTG ATGGTIGGCCC TCTCGCCC

_82_
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(2) E2HIB’RE 5 8IZONTDIER :

(i) BRSO

(A) BFIDES30

(B) EHIDAY . g

(C) #Ho% : —&H

(D) FRBYO— . FRE
(ii) BRFIOMEE: 7/ ADNA
(x 1) EFl: BCFIES 5 8 :

GCCEAATTCGE TAGTCGGATA TCGTGATGAC
(2) BFIES 5 9OV TORER :
(i) ERFIOSEM
(A) BEFIDoREX3 4
(B) EFIDAE . %8k
(C) $Hoo¥: —F§
(D) FErY— . £E
(i 1) RAoEE: 77 ADNA
(x i) B4 : E22IES59

TGGARAGCTT GCCECCCGCCA CAGTACGTTT GATC
(2) EEHIBE6 02OV TOER :
(i) ERFIOHF

(A) BFIDRES57

(B) EHIDAY . fpg

(C) oo : ZAH

(D) FPRoP— RE

(i1) EFIOMESE: 7/ LDNA
(1 x) BSOS

(A) &%/35:CDS

(B) HFEME: 1. . 57

_83_
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(x 1) Bd%: B2FIE=6 0 :

ATG GTG TTG CAG ACC CACG GTC TTC ATT TCT CTG TTG CTC TCC 42
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp

i 5 10
ATC TCT GCT GCC TAC 57
Iie Ser Gly Ala Tyr

15

(2) BEFIES6 1T OV TR -
(1) EFIORMK :
(A) BFIOEX19
(B) BHIDAEL . 73 /1
(D) FPRaI— EHER
(11) FSOREE: E0E
(x 1) B3 : RHIEF61 :

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile
1 5 10 15

Ser Gly Ala Tyr

_84_



(1]

GAT ATT CAG CTG
Asp Ile Gln Leu
1

GCT GTG TCA GTT
Ala Val Ser Val

15
TGC AAG TCC AGT

25

ACC
Thr
5}

GGA
Gly

FIGURE 1

CAG TCT CCA TCC TCC CTA
Gln Ser Pro Ser Ser Leu
10

GAG AAG GTT ACT ATG AGC
Glu Lys Val Thr Met Ser
20

CAG AGC CTT TTA TAT AGT AGC
Cys Lys Ser Ser Gln Ser Leu lLeu Tyr Ser Ser

30

AAT CAA AAG AAT TAC TTG GCC TGG TAC CAG CAG
Asn Gln Lys Asn Tyr Leu Ala Trp Tyr Gln Gln

35

40

AAR CCA GGG CAG TCT CCT AAA CTG CTG ATT TAC
1Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr

45

50 55

TGG GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT
Trp Ala Ser Thr Arg Glu Ser Gly Val Pro Asp

CGC TTC ACA GGC
Arg Phe Thr Gly
70

ACT CTC ACC ATC

Thr Leu Thr Ile
80

CTG GCA GTT TAT
Leu Ala Val Tyr
90

TAT CCT CGG ACG

Tyr Pro Argq Thr
100

GAG ATC AAA
Glu Ile Lys

60
AGA
Arg

AGC
Ser

TAC
Tyr

TTC
Phe

65

GGA TCC GGG ACA GAT TTC
Gly Ser Gly Thr Asp Phe
75

AGT GTG AAG GCT GAA GAC
Ser Val Lys Ala Glu Asp
85

TGT CAG CAA TAT TAT AGC
Cys Gln Gln Tyr Tyr Ser
95

GGT GGA GGG ACC RAG CTG
Gly Gly Gly Thr Lys Leu
105 110

_85_
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[x2]

RV

Eco

GAT
Asp

TCT
Ser

CAG
Gln

ATC
Ile

CTG
Leu
15

AGC
Ser

GTG
vVal

GGC
Gly

CTT
Leu

ATG
Met

GAG
Glu

TTA
Leu

GCC
Ala
40

CTC
Leu

GAC
Asp

CTC
Leu

GGC
Gly
105

TGG
Trp

ATT
Ile

CGA
Arg

ACC
Thx
80

TAC
Tyr

GGA
Gly

TAT
TyTr

TAC

Tyr
55

TTC
Phe

ATC
Ile

TGT
Cys

GGG
Gly

30

CAG
Gln

TGG

Figure

ACC CAG TCT
Thr Gln Ser
5

AGG GCC ACC
Arg Ala Thr
20

Xho T
TAC TCG AGC
Tyr_ Ser Ser

cca
Pro

ATC
Iie

AAT
Asn

GAC
Asp

ALC
Asn

CAR
Gln

__Nhe 1

TCG
Ser
10

TGC
Cys

AAG
Lys

CTA GCT GTG
Leu Ala Val

Sst T
AAG AGC TCT

Lys Ser Ser
25

AAT TAC TTG
Asn Tyr lL.eu

Sma I

CAG AAA CCC
GIln Lys Pro
45

Hinc ITX
GCG TCA

GGG
Gly

35

CAG
Gln

TCT
Ser

ACT AGG GAA TCT

Trp Ala Ser Thr Arg Glu Ser

AGT
Ser

AGC
Ser

CAG
Gln
95

AGC GGG
Ser Gly

GGC
Gly
70

Pst I
CTG CAG
Leu Gln

85

AGC
Ser

CAA
Gln

TAT TAT
Tyr Tvr

Sty I

ACC
Thr

AAG GTG GAG
Lys Val Glu
110

60

TCT
Ser

GCT
Ala

AGC
Ser

GGG
Gly

GARA
Glu

TAT
Tyr

ACA
Thr
75

GAT
Asp

CCT BAG TTG
Pro Lys Leu
50

Kpn T
GGG GTA CCT

Gly Val Pro
65

GAT TTC
Asp Phe

ACT
Thr

Acc
GTA
val

GTG GCA
Val Ala
S0

Sst

CCG
Pro

IT
CGG ACG
Arg Thr

TTC
Phe

ATC
Ile
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[x3]

Eco

GAT
Asp

TCT
Ser

CAG
Gln

RV
ATC
Ile

CTG
Leu
15

AGC
Ser

GTG
Val

GGC
Gly

CTT
Leu

ATG
Met

GAG
Glu

TTA
Leu

Figure

TCT
Ser

ACC
Thr

CAG
Gln

AGG
Arg

GCC
Ala

ACC
Thr
20

Xheo I
TAC TCG AGC
Tyr Ser Ser

CCA
Pro

ATC
Ile

AAT
Asn

GAC
Asp

AAC
Asn

Gln

Nhe T

TCG
Ser
‘10

TGC
Cys

ARG
Lys

CTA GCT GTG
Leu Ala Val

Sst T
AAG AGC TCT

Lys Ser Sex
25

TAC TTG
Tyvr Leu

AAT
Asn

GCC
Ala
40

CTC
Leu

GAC
Asp

CTC
Leu

TAC
Tyr

GGC
Gly
105

TGG
Trp

ATT
Ile

CGA
Arg

ACC
Thr
80

TAC
TYr

GGA
Gly

TAT
Tyr

TAC
Tyr
55

TTC
Phe

ATC
Ile

TGT
cys

GGG
Gly

30

CAG
Gln

TGG
Irp

AGT
Ser

AGC
Ser

CAG
Gln
95

Sma T

CAG
Gln

AAD
Lys
45

ccce
Pro

Hing II
GCG TCG ACT
Ala Ser Thr

GGG
Gly

AGG
Arg

35

CAG
Gln

GAA
Glu

CCT
Pro

TCT
Ser

GGC
Gly
70

AGC GGG
Ser Gly

Pst T
CTG CAG
Leu Gln

85

AGC
Ser

TAT
Tyr

TAT
Tyr

CAA
Gln

Sty 1

ACC
Thr

AAG GTG
Lys Val
110

GAG
Glu

60

TCT
Ser

GCT
Ala

AGC
Ser

GGG
Gly

GAA
Glu

TAT
Tyr

ACA
Thr
75

GAT
Asp

CcCcT
Pro
50

AAG TTG
Lys Leu

Kpn T
GGG GTA CCT

Gly Vval Pro
65

GAT
Asp

ACT
Thr

TTC
Phe

Acc
GTA
val

GTG
Val

GCA
Ala
20

gSst

CCG
Pro

1T
CGG ACG
Arg Thr

TTC
Phe

ATC
Ile
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[x4]

FIGURE 4

CTC GAG TCT GGG GGA GGC TTA GTG AAG CCT 30
Leu Glu Ser Gly Gly Gly Leu Val Lys Pro
1 5 10

GGA GGG TCC CTG AAA ATC TCC TGC GCA GCC 60
Gly Gly Ser Leu Lys Ile Ser Cys Ala Ala
15 20

TCT GGA TTC ACT TTC AGT AGC TAT GCC ATG 90
Ser Gly Phe Thr Phe Ser Ser Tyr Ala Met
25 30

TCT TGG GTT CGC CAG TCT CCA GAG AAG AGG 120
Ser Trp Val Arg Gln Ser Pro Glu Lys Arg
35 40

CTG GAG TGG GTC GCA GAA ATT AGT GAT GGT 150

Leu Glu Trp Val Ala Glu Yle Ser Asp Gly
45 50

GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG 180
Gly Ser Tvr Thr Tyvr Tvr Pro Asp Thr Val
55 60

.ACG GGC CGA TTC ACC ATC TCC AGA GAC AAT 210
Thr Gly Arg Phe Thr Ile Ser Arg Asp Asn
65 70

GCC AAG AAC ACC CTA TAC CTG GAA ATG AGC 240
Ala Lys Asn Thr Leu Tyr Leu Glu Met Ser
75 80

AGT CTG AGG TCT GAG GAC ACG GCC ATG TAT 270
Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr
85 90

TAC TGT GCA AGC CTC ATC TAC TAT GGT TAC 300
Tyr Cys Ala Ser Leu Ile Tyr Tyr Glvy Tyr
95 100

GAC GGG TAT GCT ATG GAC TAC TGG GGT CAA 330

Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gln
105 110

GGA ACC TCA GTC ACC GTIC TCC TCA 354

Gly Thr Ser Val Thr Val Ser Ser
115

_88_



[x5]

GAG GTG CAG
Glu Val Gln
1

CCT GGG GGG
Pro Gly Gly
15

TTC ACC TTT
Phe Thr Phe

GCT CCA GGG
Ala Pro Gly
40

GAT GGT GGT
Asp Gly Gly
55

GGC CGG TTC
Gly Arg Phe

CTG TAT CTG
Leu Tyr Leu
80

Pst I
GCA GTA TAT
Ala Val Tyr

¥ho I

CTG CTC
Leu Leu

TCC CTG
Ser Leu

AGC AGC
Ser Ser

GAG
Glu

AGA
Aryg

TAT
Tvr

Figure

TCT
Ser

CTC
Leu
20

GCC
Ala

GGG
Gly

TCC
Ser

ATG
Met

GGA GGC TTG GTA

Gly

TGT
Cys

AGC
Ser

30

Xba

AAA GGT
Lys Gly

AGT TAC
Ser Tyr

CTA
Leu
45

ACC
Thr

_Eco RV

ACG ATA
Thr Ile
70

CAA ATG
Gln Met

TAC TGT
Tyr Cys
95

TCC
Ser

AAC
Asn

GCG
Ala

GAG
Glu

TAC
Tyr

AGA
Arg

AGC
Ser
85

AAR
Lys

GAC GGG TAT GCT ATG GAC TAC
Asp Gly Tyr Ala Met Asp Tyr

105

Sst T
GTC ACC GTG AGC TCA GCTAGTACCA AGGGCCCAAG CTT

Val Thr Val
120

Ser Ser

110

TGG
Trp

TAT
Tyr
60

GAC
Asp

CTG
Leu

cTe
Leu

TGG
Trp
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Val
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Pro
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Asn

AGA
Arg
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Gly
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GCA
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TGG
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val

Nhe I
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Thr
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Gln
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Tyr

AAG
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TAT
Tyr
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Glvy
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n
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Thr

CTG
Leu
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Glu

CcoT
Pro

TTC
Phe

GCT
Ala
40

GAT
Asp
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Gly

CTG
Leu

GTG
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GGG
Gly
15

ACC
Thr

CCA
Pro

GGT
Gly

CGG
Arg

TAT
Tyr
80

Pst I

GCA
Ala

GAC
Asp

GTG
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GGG
Gly

CAG
Gln

GGG
Gly

TTT
Phe

GGG
Gly

GGT
Gly
55

TTC
Phe

CIG
Leu

TAT
Tyr

TAT
Tyr

CTG
Leu

TCC
Ser

AGC
Ser
30

Lys

AGT
Ser

CTC
Leu
5

CTG
Leu

AGC
Ser

¥Xho T

GAG
Glu

AGCA
Arg

TAT
Tvr

Figure
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Ser
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Leu
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Ala
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Met
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TGT
Cys
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Xba
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TGG
Trp

TAT
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35

GTC
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GGC
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GCA
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TGG
Trp

TCA
Ser
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Asp

TTG GTA
Leu Val
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Ala Ser
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GTC CGC
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GAA ATT
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Gln

GGA
Gly

CAG
Gln

AGT
Ser

Glu Tle

50

ACT GTG
Thr Val

ACG
Thr

Eco RV
ACG ATA TCC

Thr

CAA
Gln

TAC
Tyr
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GCT
Ala

Ile
70

ATG
Met

TGT
Cys

ATG
Met

Ser

AAC
Asn

GCA
Ala

GAC
Asp

AGA
Arg

AGC
Ser
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TCT
Ser

TAC
Tyr

105

GTC
Val

ACC
Thr

Sst

GTG
Val
120

AGC
Ser

TCa
Ser

110
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GAC
Asp

CTG
Leu
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Leu

AAT
Asn

AGA
Arg

ATC
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TCC
Ser
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GCC
Ala

TAC
Tyr

AAG AAC
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GAG GAC
Glu Asp
S0

TAT GGT
Tvr Glv

65

ACG
Thr
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Thr

TAC
Tyr

TGG
Trp
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GGC
Gly
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Gln
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GGT ACC

Gly Thr
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_90_

CTG
Leu

39

78

117

156

195

234

273

212

351

389



[x7]

000¢%

[0sd
M. 5093 Iuv

Eomum\\ \lf’f%/
19ds8 \// OMdOTOVLIE é 000¥
§ N

1400 ‘”
[iilyiL > 18by —/
10dy

[20ilndg ’
Judy
145d
AY03
194N N

LN
vysd ,
000} > Emwﬁ / N /////////

19PN /fogm‘ r/&/\ e

12dS > 1MISE > TOUIH » 1108
1019 Em_ 1dsg 099

b L 9l

¥62%

_91_



(8]

TOsSW Iisy
o P S
S ARSI
u%m%om \\ 03N @ /

IodH ~ 10 v
o2 0¥d0oToVi38 / Wy
[1zolindg \”J Ho8

uocm / T_‘SNI& , —
Eo:mm —/ mSE
185605 / \
Tudy /

\ S
1vysd
Ixise” // ////f\ 10N WD3
1004 / oV Vi34 //// 1088

1£ds3 / 3 %’ 000S
18pN N \ //// -
1odg 3 W\\Hsm c
IMISE | 1628
nes — qus 894
1ms

_92_



[x9]

GAG
Glu

CCT
Pro

TTC
Phe

GCT
Ala
40

GAT
Asp

GGC
Gly

CTG
Leu

GCA
Ala

GAC
Asp
105

GTC
Val

GTG
val

GGG
Gly
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ACC
Thr

CCA
Pro

GGT
Gly

CGG
Arg

TAT

Tyr
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GTG
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GGG
Gly
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Thr
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Gln

GGG
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TTT
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GGG
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GGT
Gly
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CTG
Leu

TAT
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Ser
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AGT
Ser
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AGC
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CTC
Leu

CTG
Leu

AGC
Ser

GGT
Gly

TAC
Tyr

ATA
Tie
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ATG
Met

TGT
Cys

ATG
Met

TCA
Ser
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AGA
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TAT
Tyr
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45
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Thr

TCC
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CTC
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GCC
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GAG
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TAC
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GAC
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Leu

TGG
Trp
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Gln

GGa
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